Influence of angiotensin on the early progression of heart failure.
The purpose of this study was to elucidate the role of circulating ANG II in mediating changes in systemic and renal hemodynamics, salt and water balance, and neurohormonal activation during the early progression of heart failure. This objective was achieved by subjecting six dogs to 14 days of rapid ventricular pacing (240 beats/min) while fixing plasma ANG II concentration (by infusion of captopril + ANG II) either at approximately normal (days 1-8, 13-14) or at high physiological (days 9-12) levels. Salt and water retention occurred during the initial days of pacing before sodium and fluid balance was achieved by day 8. At this time, cardiac output and mean arterial pressure were reduced to approximately 55 and 75% of control, respectively; compared with cardiac output, reductions in renal blood flow were less pronounced. Although plasma ANG II concentration was maintained at approximately normal levels, there were sustained elevations in total peripheral resistance (to approximately 135% of control), filtration fraction (to approximately 118% of control), and plasma norepinephrine concentration (to 2-3 times control). During the subsequent high rate of ANG II infusion on days 9-12, there were no additional sustained long-term changes in either systemic or renal hemodynamics other than a further rise in right atrial pressure. However, high plasma levels of ANG II induced sustained antinatriuretic, sympathoexcitatory, and dipsogenic responses. Because these same long-term changes occur in association with activation of the renin-angiotensin system during the natural evolution of this disease, these results suggest that increased plasma levels of ANG II play a critical role in the spontaneous transition from compensated to decompensated heart failure.